In a previous communication (Shaw, 1955) , I referred to several papers concerning the value of cardiolipin antigen in complement-fixation and flocculation tests. The majority of workers have reported increased sensitivity and specificity with this antigen, which has also been recommended to obtain reproducible results in various laboratories in different countries.
At that time, I compared the results of over 7,000 complement-fixation tests using cardiolipin and crude heart antigens in parallel tests. The results showed that cardiolipin antigen gave increased sensitivity, especially with early syphilis and treated syphilis, but gave more non-specific reactions which were most evident with antenatal sera. In this previous series, the crude heart antigen, designated as standard antigen, was used at a dilution of 1/15 in saline as in Harrison and Wyler's technique. The cardiolipin antigen was Burroughs Wellcome Whitechapel Clinic Formula, used at optimum titre.
Previous Experiments Cardiolipin antigen has been reported on recently as less satisfactory by other workers, including the following: Price and Wilkinson (1952) compared both antigens at optimum titre in the Wassermann reaction. They found that cardiolipin antigen was more sensitive in tests on sera from treated syphilitics but that it gave more nonspecific reactions with routine sera.
Price (1954) compared a further series in this way and obtained more non-specific reactions with routine unselected sera. He also performed parallel tests using both antigens in precipitation tests, and obtained a much higher incidence of non-specific reactions with cardiolipin antigen on both routine and problem sera. Nelson and Martin (1954) February, 1955 , to February, 1956 ; they were performed in parallel but both antigens were used at optimum titre. This has given a truer comparison, and it was also noted that, with both antigens at optimum titre, they almost invariably gave identical complement-titration results and were little more destructive of complement than was normal saline.
Results
Altogether 3,588 routine hospital sera were examined in this way. The results were compared and sub-divided into tests excluding antenatal sera, and tests on antenatal sera as shown in the following Tables. Table I shows a comparison of the results of tests on 1,373 sera (excluding antenatal). There was Among these 1,373 routine sera (Table II) were 92 from known cases of syphilis (some were considered as syphilis whel the serological results were taken in conjunction with their histories and clinical findings). Only five of these were new infections, and the remainder were old or treated cases of syphilis. The results show agreement between both antigens in 44 sera and disagreement with cardiolipin antigen giving a greater reaction than standard antigen in 48 sera. Cardiolipin was, therefore, again shown to be a more sensitive antigen in the complementfixation test on syphilitic sera. Among these 1,373 sera, 23 gave results considered as non-specific (Table 11I ). Although some reaction was given with either antigen, in none of these cases were there positive histories or clinical findings, and the Kahn tests were negative in all but one. Many of these sera were re-examined by further parallel complement-fixation tests with similar or negative results. This Table shows the results of these non-specific reactions. Table IV shows the incidence of these non-specific reactions compared with routine sera excluding antenatal sera. It is seen that cardiolipin antigen gave 1-6 per cent. non-specific reactions, and standard antigen only 0 5 per cent. Table VI gives the compared incidence of nonspecific reactions among the 2,215 antenatal sera examined. Cardiolipin antigen gave 4 per cent. non-specific reactions, and standard antigen only 0 3 per cent. With the increased use of antibiotics for many conditions, partial treatment of undiagnosed syphilis may be unwittingly given; the sensitive cardiolipin antigen is more likely to give a positive result, and to be of assistance in the diagnosis of syphilis in such cases. On the other hand, this increased sensitivity is sometimes a disadvantage. After satisfactory treatment of syphilis, cardiolipin antigen frequently gives a positive or doubtful result when the standard antigen test has become negative and when the condition is clinically cured.
The chief drawback to the use of cardiolipin antigen in the complement-fixation test is the increase in non-specific reactions, which is most evident with antenatal sera. In this Group, I no longer report a doubtful cardiolipin result when the standard antigen test and Kahn test are both negative.
In this laboratory, for over 3 years now, all Wassermann reactions have been performed in duplicate, using both types of antigen; any doubtful or conflicting results are then assessed after a Kahn test. In this way, a satisfactory interpretation can be given by paying particular attention to the more sensitive result of the cardiolipin antigen and the more specific result of the standard antigen.
Summary
Parallel complement-fixation tests using cardiolipin and standard antigen, both at optimum titre, were determined on 3,588 routine hospital sera.
Cardiolipin antigen showed increased sensitivity, especially in old cases of syphilis but there was loss in specificity. Non-specific reactions were particularly marked with antenatal sera. 
